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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device having an MCP structure, in which a plurality of 
semiconductor elements are laminated, with a plurality of 
semiconductor elements having substantially the same 
shape, and to provide a method of manufacturing the 
same. 

SOLUTION: This semiconductor device includes a wiring 
board 22, having a front surface and a rear surface, an 
interconnect line 23 formed at least on the front 
surface, an opening 1 1 formed in the wiring board 22 
reaching the rear surface from the front surface, a first 
surface, on which a first electrode 8a is formed, and a 
second surface opposed to the first electrode 8a. This 
semiconductor device is constituted by a first 
semiconductor element 6a, having the second surface 
disposed in the opening 1 1, a metal filament 9, which is a 
first conductor for connecting the first electrode 8a and 
the interconnect line 23, a sealing body 10 for sealing 
the fist semiconductor element 6a and the meta filament 

9 and fixing the first semiconductor element 6a to the wiring board 22, and a second 
semiconductor element 6b, which is fixed on the second surface, has a third surface fixed to 
the second surface and a forth surface opposed to the third surface, has a second electrode 8b 
for external connection formed on the fourth surface and has substantially the same shape as 
that of the first semiconductor element 6a. 
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[Claim(s)] 

[Claim 1] The 1st substrate which has the 1st field, and the wiring substrate which consists 
of the 2nd substrate arranged on said 1st field, While being arranged in the crevice formed 
in said 1st substrate from said 1st field, opening which is prepared in said 2nd substrate 
corresponding to said crevice, and is formed in a field larger than the field corresponding to 
said crevice, and said crevice The semiconductor device characterized by having the 1st 
semiconductor device which has the 1st electrode electrically connected to the circuit 
pattern formed in said wiring substrate, and the 2nd semiconductor device by which a part is 
arranged on the 1 st [ of said opening circles / said ] field. 

[Claim 2] Said 2nd semiconductor device is a semiconductor device according to claim 1 
characterized by having said 1st semiconductor device and an abbreviation same 
configuration. 

[Claim 3] Said wiring substrate is a semiconductor device according to claim 1 characterized- 
by forming said the 1st substrate and said 2nd substrate in one. 

[Claim 4] It is the semiconductor device which the semiconductor device according to claim 
1 has further the metal thin line which connects said the 1st electrode and said wiring 
substrate electrically, and is characterized by preparing said 1st electrode in the field of said 
1 st semiconductor device other than the field specified by said 2nd semiconductor device. 
[Claim 5] While countering the wiring substrate which has a front face and a rear face, wiring 
formed in said front face at least, opening from said front face to [ are formed in said wiring 
substrate and ] said rear face, the 1st field in which the 1st electrode was formed, and said 
1 st field While closing the 1 st conductor which connects the 1 st semiconductor device which 
has said 2nd field arranged at said opening circles, and said 1st electrode and said wiring, 
and said the 1st semiconductor device and said 1st conductor While being fixed on the 
closure object which fixes said 1st semiconductor device to said wiring substrate, and said 
2nd field The semiconductor device characterized by having said 2nd field, the 3rd field 
fixed, and the 4th field which counters said 3rd field, and forming in said 4th field the 2nd 
electrode which makes connection with the exterior, and having said 1st semiconductor 
device and the 2nd semiconductor device which has an abbreviation same configuration. 
[Claim 6] Said rear face and said 4th field are a semiconductor device according to claim 5 
characterized by forming the abbreviation same side. 

[Claim 7] The process which forms opening from said front face to said rear face in the 1st 
field of the wiring substrate which has a front face and a rear face, The process for which the 



1 



mounting member which has the heights which consist of height lower than the height 
specified with the distance between the top face which has an area smaller than said 1st 
field, and said front face and said rear face is prepared, The process which* inserts said 
heights of said mounting member from said rear face, and the 1st field in which the 1st 
electrode is formed, The process which fixes the 1st semiconductor device which has the 
2nd field which counters said 1st field on said heights of said opening circles, While closing 
the process which connects said 1st electrode and wiring on said front face with the 1st 
conductor after the process which fixes said 1st semiconductor device, and said the 1st 
semiconductor device and said 1st conductor with a closure object The process which fixes 
said 1st semiconductor device to said wiring substrate with said closure object, While having 
the 3rd field in which the 2nd electrode is formed after the process which removes said 
mounting member after said process which fixes, and said process to remove, and the 4th 
field which counters said 3rd field The manufacture approach of the semiconductor device 
characterized by having the process which fixes said 4th field of said 1st semiconductor 
device and the 2nd semiconductor device which has an abbreviation same configuration on 
said 2nd field. 

[Claim 8] The manufacture approach of the semiconductor device according to claim 7 
characterized by preparing the matter which has adhesiveness on said heights. 
[Claim 9] It is the manufacture approach of the semiconductor device according to claim 7 
which said mounting member consists of sheets which carry said heights and said heights, 
and is characterized by said sheet having adhesiveness. 

[Claim 10] It is the manufacture approach of the semiconductor device characterized by 
being the electrode with which said 2nd electrode makes connection with the exterior in the 
manufacture approach of a semiconductor device according to claim 7. 
[Claim 11] The process which fixes said 2nd semiconductor device in the manufacture 
approach of a semiconductor device according to claim 10 is the manufacture approach of 
the semiconductor device characterized by being carried out so that said rear face and said 
3rd field may form an abbreviation same flat surface. 

[Claim 12] The process which connects said 2nd electrode and wiring on said rear face with 
the 2nd conductor further in the manufacture approach of a semiconductor device according 
to claim 7 after the process which fixes said 2nd semiconductor device, The manufacture 
approach of the semiconductor device characterized by having the process which fixes said 
2nd semiconductor device to said wiring substrate with the closure object which closes said 
the 2nd semiconductor device and said 2nd conductor while closing said the 2nd 
semiconductor device and said 2nd conductor with a closure object. 

[Claim 13] While being arranged at the insulating substrate which has the 1st field, the 1st 
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slot formed in said 1st field, the 2nd slot which is formed in the base of said 1st slot and has 
an area smaller than the area of said base, and said 2nd Mizouchi The semiconductor 
device characterized by having the 1st semiconductor device which has the 1st electrode 
electrically connected to the circuit pattern formed in said insulating substrate, and the 2nd 
semiconductor device arranged on the 1st [ said ] field which has a part to said 2nd Mizouchi. 
[Claim 14] Said 2nd semiconductor device is a semiconductor device according to claim 13 
characterized by having said 1st semiconductor device and an abbreviation same 
configuration. 

[Claim 15] It is the semiconductor device which the semiconductor device according to claim 
13 has further the metal thin line which connects said the 1st electrode and said wiring 
substrate electrically, and is characterized by preparing said 1st electrode in the field of said 
1st semiconductor device other than the field specified by said 2nd semiconductor device. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device in which 
thin-shape-izing and high density assembly are possible, and its manufacture approach 
especially about a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] In order to realize conventionally the semiconductor device in 
which high density assembly is possible, the MCP (Multi-Chip-Package) structure of 
mounting two or more semiconductor devices in one package is adopted. 
[0003] In the semiconductor device which has the usual MCP structure, the 1st 
semiconductor device which has an electrode on a front face is mounted on the wiring 
substrate with which circuit wiring was formed. Furthermore, the binder which has insulation 
is formed on the front face except the electrode of the 1st semiconductor device, and the 
laminating of the 2nd semiconductor device is carried out by the binder. 
[0004] Moreover, in the conventional semiconductor device, after the laminating of the 2nd 
semiconductor device is carried out on the 1st semiconductor device, the electrode formed 
in each semiconductor device and circuit wiring formed in the wiring substrate are 
connected by the metal thin line, and each semiconductor device and a wiring substrate are 
connected electrically. Furthermore, the closure of each semiconductor device and the 
metal thin line is carried out with the closure object which consists of resin, and they are 
protected. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the semiconductor device which has 
the conventional MCP structure described above is performing electrical installation of the 
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1st semiconductor device and a wiring substrate by connecting the electrode which the 2nd 
semiconductor device is arranged directly and formed on the 1st semiconductor device on 
the field of the 1st semiconductor device in which the electrode is formed, and circuit wiring 
on a wiring substrate with a metal thin line. 

[0006] For the reason, the configuration of the 2nd semiconductor device, i.e., the size of a 
semiconductor device, was regulated with the electrode formed on the 1st semiconductor 
device, and the configuration of the 2nd semiconductor device which turns a laminating up 
needed to be made small compared with the configuration of the 1st semiconductor device. 
That is, in the semiconductor device which has the conventional MCP structure, two or more 
semiconductor devices of an abbreviation same configuration were not able to be mounted, 
and the semiconductor device which constitutes MCP structure was not able to be offered. 
[0007] So, in this invention, it aims at offering the semiconductor device and its manufacture 
approach of the MCP structure where two or more semiconductor devices which have an 
abbreviation same configuration can be mounted in the semiconductor device which has 
MCP structure. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
one semiconductor device concerning this invention The 1st substrate which has the 1st 
field, and the wiring substrate which consists of the 2nd substrate arranged on the 1st field, 
While being arranged in the crevice formed in said 1st substrate from the 1st field, opening 
which is prepared in the 2nd substrate corresponding to a crevice, and is formed in a field 
larger than the field corresponding to a crevice, and a crevice It consists of the 1st 
semiconductor device which has the 1st electrode electrically connected to a wiring 
substrate, and the 2nd semiconductor device which has the 1st semiconductor device and 
abbreviation same configuration and by which at least a part is arranged on the 1st [ of 
opening circles ] field. 

[0009] Moreover, another semiconductor device concerning this invention The wiring 
substrate which has a front face and a rear face, and wiring formed in a front face at least, 
The 1st semiconductor device which is formed in a wiring substrate, has opening from a 
front face to a rear face, and the 1st field in which the 1 st electrode was formed and the 2nd 
field which counters the 1st field, and has the 2nd field arranged at opening circles, While 
closing the 1st conductor which connects the 1st electrode and wiring, and the 1st 
semiconductor device and 1st conductor While being fixed on the closure object which fixes 
the 1st semiconductor device to a wiring substrate, and the 2nd field, it has the 2nd field, the 
3rd field fixed, and the 4th field which counters the 3rd field. In the 4th field The 2nd 
electrode which makes connection with the exterior is formed, and it consists of the 1st 
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semiconductor device and the 2nd semiconductor device which has an abbreviation same 
configuration. 

[0010] Furthermore, the manufacture approach of the semiconductor device concerning this 
invention The process which forms opening from a front face to a rear face in the 1st field of 
the wiring substrate which has a front face and a rear face, The process for which the 
mounting member which has the heights which consist of height lower than the height 
specified with the distance between the field which has an area smaller than the 1st field, 
and a front face and a rear face is prepared, The process which inserts a mounting member 
and contains said heights from a rear face to opening circles, The process which fixes the 
1st semiconductor device which has the 1st field in which the 1st electrode is formed, and 
the 2nd field which counters the 1st field on the heights of opening circles, While closing the 
process which connects the 1st electrode and wiring on said front face with the 1st 
conductor after the process which fixes the 1st semiconductor device, and the 1st 
semiconductor device and 1st conductor with a closure object While having the process 
which fixes the 1st semiconductor device to a wiring substrate with a closure object, the 
process which removes a mounting member after the process which fixes, the 3rd field in 
which the 2nd electrode is formed after the process to remove, and the 4th field which 
counters the 3rd field It consists of a process which fixes the 4th field of the 1st 
semiconductor device and the 2nd semiconductor device which has an abbreviation same 
configuration on the 2nd field. 
[0011] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt of this invention is 
explained with reference to a drawing. Drawing 1 is drawing showing the 1st operation 
gestalt of this invention; and is the sectional view of the semiconductor device which has 
MCP structure. 

[0012] As shown in drawing 1 , in the semiconductor device in the 1st operation gestalt, it is 
arranged on 1 st substrate 1 a which has the 1 st field in which wiring 3a was prepared, and its 
rear face, and 1 st substrate 1 a, and two or more semiconductor devices 6a and 6b which 
have an abbreviation same configuration are mounted on the wiring substrate 2 which 
consists of the 2nd substrate 1 b which has wiring 3b prepared in the front face. 
[0013] In this invention, even if the semiconductor device which has an abbreviation same 
configuration is the same class or a semiconductor device which has a different function, it is 
a semiconductor device which has the same size. Moreover, the variation in the size 
produced in case each semiconductor device is manufactured is not taken into 
consideration, but it is considered that it is the same configuration substantially. Specifically, 
it is the semiconductor device which constitutes memory or a logical circuit. 
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[0014] With this operation gestalt, the crevice 4 in which 1st semiconductor device 6a is 
carried is established in 1st substrate 1a, and 1st semiconductor device 6a is arranged so 
that electrode 8a may come a top in the crevice 4. This 1st semiconductor device 6a is fixed 
by the binder 7 which consists of an epoxy resin etc. Moreover, opening 5 is formed in the 
field of 2nd substrate 1b larger than the field corresponding to the crevice 4 formed in 1st 
substrate 1a, and 2nd semiconductor device 6b which has 1st semiconductor device 6a and - 
an abbreviation same configuration in the opening 5 is arranged. This 2nd semiconductor 
device 6b is fixed to the multilayer-interconnection substrate 2 by the binder 7 formed on the 
IsUield. 

[0015] As for each semiconductor device fixed to the multilayer-interconnection substrate 2, 
electrode 8a on 1st semiconductor device 6a and electrode 8b on 2nd semiconductor 
device 6b, and the wiring 3a and 3b on a multilayer-interconnection substrate are 
respectively connected electrically by the conductor of metal thin line 9 grade. Finally, the 
closure of each semiconductor device and the metal thin line is carried out with the closure 
object 10 which consists of an epoxy resin etc. Under the present circumstances, the 
closure object 10 needs to close the metal thin line 9 certainly, and, as for the closure object 
10, it is more desirable than the top-most-vertices part of the metal thin line 9 to prepare 
about 50 micrometers up. 

[0016] Here, 2nd semiconductor device 6b mounted on 1st semiconductor device 6a is 
arranged in the location except electrode 8a formed on 1 st semiconductor device 6a. That is, 
electrode 8a is prepared in the field of 1st semiconductor device 6a other than the field 
specified by 2nd semiconductor device 6b. It is possible for this to perform electrical 
connection between each semiconductor device and a multilayer interconnection 
collectively in the semiconductor device in this operation gestalt. 

[0017] Moreover, with this operation gestalt, electrode 8of 1st semiconductor device 6a 
contained in crevice 4 a is arranged only at the side side where 2nd semiconductor device 
6b does not exist up, and electrode 8of 2nd semiconductor device 6b mounted on 1st 
semiconductor device 6a b is arranged at the side [ in which electrode 8a was formed ], and 
side side which counters. It becomes possible to reduce a possibility that the metal thin line 
which connects 1st semiconductor device 6a and the multilayer-interconnection substrate 2, 
and the metal thin line which connects 2nd semiconductor device 6b and the 
multilayer-interconnection substrate 2 may contact by arranging each electrode in such a 
location. 

[0018] Moreover, when connection with the exterior is needed in the semiconductor device 
in this operation gestalt, it is possible to correspond suitably by preparing the bump who 
becomes an external connection terminal on wiring formed in the front face of a 
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multilayer-interconnection substrate. 

[0019] The multilayer-interconnection substrate 2 used with the semiconductor device of this 
operation gestalt is formed for example, from the glass epoxy resin etc. Moreover, epoxy 
insulating system adhesives and adhesive tape are used for the binder 7 on which the 
multilayer-interconnection substrate 2 and each semiconductor device are pasted up. 
[0020] 1st substrate 1a which has a crevice 4 according to this operation gestalt as stated 
above, Using the multilayer-interconnection substrate 2 which consists of the 2nd substrate 
1b in which the opening 5 which has a field larger than the crevice was formed with the 
binder 7 formed' on the 1st field which the 1st substrate in opening 5 has It becomes 
possible [ 1st semiconductor device 6a ] to offer the MCP structure which mounted two 
semiconductor devices which have the same configuration, since a location is shifted and 
2nd semiconductor device 6b is.mounted. 

[0021] Moreover, when it fixes 2nd semiconductor device 6b with the binder 7 formed in the 
1st field, 2nd semiconductor device 6b can be fixed to the multilayer-interconnection 
substrate 2, without contacting the circuit forming face of 1st semiconductor device 6a. The 
semiconductor device which has high dependability can be offered without damaging a 
result and the circuit forming face of the 1st semiconductor device. 

[0022] Furthermore, in the semiconductor device of this operation gestalt, 2nd electrode 8b 
is respectively prepared in the side [ where the 1st electrode 8a and 1st electrode 8a have 
been arranged at one side of the field of the 1st semiconductor device which does not lap 
with the field specified by 2nd semiconductor device 6b arranged up ], and side side of the 
2nd semiconductor device which counters. Thus, it becomes possible to prevent the metal 
thin line which connects each semiconductor device and a multilayer-interconnection 
substrate contacting by arranging the electrode of each semiconductor device. 
[0023] This operation gestalt explained by mentioning as an example the 
multilayer-interconnection substrate 2 with which Wiring 3a and 3b was formed in both sides 
of 1st substrate 1a, and one field of 2nd substrate 1b as a wiring substrate. However, it is not 
necessary to be the multilayer-interconnection substrate with which wiring was not 
necessarily formed in the multilayer, and you may be a wiring substrate with wiring of a 
monolayer. Furthermore, each wiring may be mutually connected by the through hole 
established in the 1st or the 2nd substrate when a multilayer-interconnection substrate is 
used. Moreover, the wiring substrate in this operation gestalt does not necessarily need to 
be a wiring substrate which consists of two substrates, for example, the 1 st substrate 1 a and 
2nd substrate 1 b may be formed in one. 

[0024] In the semiconductor device in the operation gestalt of **** 1, a binder 7 is formed 
only on 1st [ in opening 5 ] substrate 1a, and 2nd semiconductor device 6b is fixed to the 
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multilayer-interconnection substrate 2. It is better to prevent that a binder spreads on 1st 
semiconductor device 6a, in order to prevent damage on the circuit forming face of 1st 
semiconductor device 6a, when it has such structure. For the reason, the binder 7 formed on 
the 1st substrate needs to stop the breadth of a binder. Consequently, it is desirable to use 
the adhesives which have a certain amount of viscosity as a binder which fixes the 2nd 
semiconductor device, or adhesive tape. 

[0025] However, when bond strength sufficient .with just the binder 7 on the 1st substrate is 
not obtained, it is also possible to form a binder also on 1st semiconductor device 6a, and to 
fix the 2nd semiconductor device. However, in such a case, in case a binder is formed, it is 
necessary to take care, since a binder will be directly formed in the circuit forming face of 1 st 
semiconductor device 6a so that the circuit forming face of the 1st semiconductor device 
may not be damaged. 

[0026] Next, the 2nd operation gestalt of this invention is explained with reference to a 
drawing. Drawing 2 is drawing showing the 2nd operation gestalt of this invention, and is the 
sectional view of the semiconductor device which has MCP structure. In addition, the same 
sign is used for the same object as the 1st operation gestalt in drawing 2 . 
[0027] As shown in drawing 2 , in the semiconductor device in the 2nd operation gestalt In 
the opening 11 prepared in the predetermined field of the wiring substrate 22 which has the 
wiring 23 formed in the front face, and the terminal 12 formed in the rear face It has an 
abbreviation same configuration and the 1st and 2nd semiconductor devices 6a and 6b 
which stuck the rear faces of each semiconductor device, i.e., the fields in which the 
electrode of each semiconductor device is not formed, are mounted. In this operation gestalt, 
it is the semiconductor device which constitutes memory or a logical circuit, and the 1st and 
2nd semiconductor devices 6a and 6b are stuck by the binder 7 which consists of insulating 
epoxy system adhesives. etc. mutually. 

[0028] Moreover, electrode 8a and wiring 23 of 1st semiconductor device 6a which were 
mounted in opening 11 are connected by the conductor of metal thin line 9 grade, and 1st 
semiconductor device 6a and the wiring substrate 22 are connected electrically. In addition, 
the closure of 1st semiconductor device 6a and the metal thin line 9 was carried out with the 
closure object 10 which consists of an epoxy resin, and when this closure object 10 enters 
between the side face of 1st semiconductor device 6a, and the internal surface of the 
opening 11 of the wiring substrate 22, they have fixed 1st semiconductor device 6a to the 
wiring substrate 22. 

[0029] Furthermore, 2nd semiconductor device 6b pasted up on the rear face of 1st 
semiconductor device 6a has electrode 8b on the front face which counters the rear face 
pasted up on the 1st semiconductor device, it is that an epoxy resin etc. is applied and the 
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front face of the 2nd semiconductor device is protected by the front face of the 2nd 
semiconductor device other than electrode 8b. 

[0030] Here, electrode 8b formed in this 2nd semiconductor device is an external connection 
terminal which consists for example, of a solder bump. With this electrode 8b and the 
terminal 12 prepared in the rear face of a wiring substrate, the semiconductor device. in this 
operation gestalt is mounted in an external device. 

[0031] Thus, connection with an external device is made in the semiconductor device in the 
2nd operation gestalt by electrode 8b formed in the front face of the terminal 12 formed in 
the rear face of a wiring substrate, and the 2nd semiconductor device. Consequently, when 
good electrical installation with an external device will need to be maintained, as for 
electrode 8b formed in the front face of the terminal 12 formed in the rear face of a wiring 
substrate, and the 2nd semiconductor device, being formed on an abbreviation same side is 
desirable. In this case, as for 2nd semiconductor device 6b, it is desirable to be arranged in 
the location in the opening 11 in which the front face of that 2nd semiconductor device and 
the rear face of a wiring substrate form an abbreviation same side. 

[0032] Moreover, as a wiring substrate 22 in this operation gestalt, the substrate which 
consists of a glass epoxy resin is used, and the wiring 23 formed in the front face and the 
terminal 12 formed in the rear face are electrically connected by the through hole 
established in the substrate. 

[0033] Although the semiconductor device in the 2nd operation gestalt explained by 
mentioning as an example the case where the wiring substrate 22 with which only the 
terminal 12 was formed in the rear face is used, what is prepared in a rear face is not 
restricted only to a terminal, and wiring may be formed like the front face. However, also in 
the semiconductor device with which wiring is formed also in the rear face of such a wiring 
substrate, when connection with an external device needs to be made, it can respond 
suitably by preparing external connection terminals, such as a solder bump, on wiring on the 
back. 

[0034] According to the semiconductor device in the 2nd operation gestalt, as mentioned 
above, the rear faces of 1st semiconductor device 6a and 2nd semiconductor device 6b The 
fields in which the electrodes 8a and 8b of each semiconductor device are not formed That 
is, lamination, Since two semiconductor devices are mounted in the opening 11 prepared in 
the wiring substrate 22, the direct laminating of the 2nd semiconductor device which 
constitutes MCP structure on the front face of the 1st semiconductor device in which the 
circuit was formed is not carried out. It becomes possible to offer the semiconductor device 
which has the MCP structure which mounted two semiconductor devices of an abbreviation 
same configuration, without regulating the configuration of a result and the 2nd 
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semiconductor device with the electrode of the 1st semiconductor device. Furthermore, in 
order to stick the rear faces of each semiconductor device and to perform mounting to a 
wiring substrate, it becomes possible to prevent damage on the~circuit forming face of the 
1 st semiconductor device. 

[0035] In addition, since it was made to mount two semiconductor devices 6a and 6b which 
form opening 11 in the wiring substrate 22, and have an abbreviation same configuration in 
the opening 11 in the semiconductor device in this operation gestalt, it becomes possible to 
offer the semiconductor device which has the MCP structure thin-shape-ized more 
compared with the semiconductor device of the conventional MCP structure of mounting 
each semiconductor device on a wiring substrate. 

[0036] Next, an example of the manufacture approach of the semiconductor device of this 
invention is explained with reference to a drawing as 3rd operation gestalt. Drawing 3 is 
drawing showing the mounting member 15 used in the manufacture approach of the 
semiconductor device in this operation gestalt, drawing 3 (a) is a top view from the upper 
part, and drawing 3 (b) is a sectional view from segment B-B of drawing 3 (a). Moreover, 
drawing 4 (a) - (e) is drawing showing the production process of the semiconductor device of 
this invention, and is drawing which looked at the semiconductor device of the MCP 
structure in each process from the cross section. In addition, the same sign is used for the 
same object as the 1st and 2nd operation gestalten also in drawing 3 and drawing 4 ,. 
[0037] First, the mounting member used by the manufacture approach of the semiconductor 
device in this operation gestalt is explained using drawing 3 . 

[0038] As shown in drawing 3 (a), the mounting member 15 used by the manufacture 
approach of this operation gestalt consists of adhesive tape 1 7 which consists of a tape 
which has adhesiveness, and heights 16 by which slime was prepared in the field where a 
semiconductor device is arranged, and has the structure where the adhesive tape 17 
convex section 16 was carried. 

[0039] Here, the heights 16 which constitute the mounting member 15 are formed of what 
the tape which has adhesiveness, or the tape which has the adhesiveness used also for 
adhesive tape 17 on the top face of the member formed with thermosetting resin pasted up. 
[0040] Since the whole heights 16 will need to be contained by opening formed in the wiring 
substrate in case the 1st semiconductor device is mounted, the configuration of these 
heights 16 moreover, heights 16 It is thinner than the board thickness of a wiring substrate, 
that is, the field which has an area smaller than the area of opening prepared in the wiring 
substrate which arranges a semiconductor device is prescribed by height h lower than the 
height specified with the distance between the front face of a wiring substrate, and a rear 
face. 
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[0041] Height h of these heights is suitably determined by the thickness of a wiring substrate, 
and the thickness of each semiconductor device mounted in opening, and the area of the 
field on the heights which arrange a semiconductor device is further determined by the area 
of opening prepared in a wiring substrate. 

[0042] Although the field on the heights 16 which arrange a semiconductor device is enough 
if it has an area smaller than the area of opening prepared in a wiring substrate, in order to 
prevent the surroundings lump by the semiconductor device rear face of the closure object 
which consists of resin which fixes a semiconductor device here, it is desirable that it is the 
almost same configuration as the area of opening. 

[0043] Moreover, in this operation gestalt, in case a tape is removed, the adhesive tape 17 
with which slime does not remain, for example, UV tape, a thermal-bubble nature tape, etc. 
are used for the adhesive tape 17 which constitutes the mounting member 15. These 
adhesive tape can reduce adhesive strength with UV irradiation and heating. It becomes 
possible to remove a mounting member, without damaging wiring on the back etc., after 
mounting of a semiconductor device is completed while a mounting member is certainly 
fixed to a wiring substrate by using the tape which has such a property as adhesive tape 1 7, 
in case a semiconductor device is mounted. 

[0044] Next, the manufacture approach of the semiconductor device in this invention is 
explained to a detail using drawing 4 ., 

[0045] As shown in drawing 4 (a), the opening 11 from a front face to a rear face is formed in 
the wiring substrate 42 with which Wiring 43a and 43b was formed in the front face and the 
rear face. And into opening 11 , the heights of the mounting member 15 explained by drawing 
3 are inserted from the rear face of a wiring substrate. Under the present circumstances, the 
pressure sensitive adhesive sheet 17 of a mounting member is pasted up on the rear face of 
the wiring substrate 42. 

[0046] Next, as shown in drawing 4 (b), on the heights of the mounting member 15 
contained in opening 11, 1st semiconductor device 6a which has electrode 8a on a front 
face is arranged, and 1 st semiconductor device 6a is contained in opening 11. Under the 
present circumstances, 1st semiconductor device 6a is arranged so that the field in which 
electrode 8a was formed may turn up. At this time, 1st semiconductor device 6a is fixed to 
the mounting member 1 5 with the slime prepared on heights. 

[0047] Furthermore, after containing a semiconductor device to opening 11 , electrode 8a of 
the 1st semiconductor device and wiring 43a formed in the front face of the wiring substrate 
42 are connected in metal thin line 9a which is the 1st conductor using the well-known wire 
bond method, and 1st semiconductor device 6a and the wiring substrate 42 are connected 
electrically. And the 1st semiconductor device 6a and metal thin line 9a are closed after that 
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by closure object 10a which consists of an epoxy resin. At this time, the closure object 10 
enters also between the side face of 1st semiconductor device 6a, and the internal surface 
of the opening 11 of the wiring substrate 42, and 1st semiconductor device 6a fixes to the 
wiring substrate 42 by this closure object 10a. 

[0048] Next, as shown in drawing 4 (c), after fixing 1 st semiconductor device 6a to the wiring 
substrate 42, the mounting member 15 under 1st semiconductor device 6a is removed. 
[0049] On the field in the opening 11 of the 1st semiconductor device mounted in the wiring 
substrate 42, i.e., the rear face of the 1st semiconductor device, after removing the 
mounting member 15, as shown in drawing 4 (d), the rear face of 1st semiconductor device 
6a and 2nd semiconductor device 6b which has an abbreviation same configuration is 
previously fixed with the binder 7 formed in the rear face of the 1st semiconductor device. 
Here, the rear faces of the 2nd semiconductor device are the field in which electrode 8b of 
the 2nd semiconductor device is formed, and a field which counters. Moreover, as a binder 7 
formed on the rear face of the 1 st semiconductor device, the adhesives which consist of an 
epoxy resin etc., for example are used. 

[0050] Then, as shown in drawing 4 (e), electrode 8b of the 2nd semiconductor device and 
wiring 43b formed in the rear face of the wiring substrate 42 are connected by the 
well-known wire bond method like the case where 1st previous semiconductor device 6a is 
mounted, in metal thin line 9b which is the 2nd conductor. And after 2nd semiconductor 
device 6b and the wiring substrate 42 are electrically connected by metal thin line 9b, the 
closure of the 2nd semiconductor device 6b and the metal thin line 9b is carried out by 
closure object 10b which consists of an epoxy resin etc. 2nd semiconductor device 6b fixes 
to the wiring substrate 42 by this closure. 

[0051] According to such a process, the semiconductor device which has the MCP structure 
of this invention is manufactured. y . 

[0052] As explained above, according to the manufacture approach in this operation gestalt, 
the rear faces of 1st semiconductor device 6a and 2nd semiconductor device 6b That is, 
since it becomes possible to mount two semiconductor devices in the opening 11 in which 
the fields in which the electrodes 8a and 8b of each semiconductor device. are not formed 
were established by lamination and the wiring substrate 42, it becomes possible to mount 
two or more semiconductor devices which have an abbreviation same configuration in a 
wiring substrate. 

[0053] Moreover, since opening 11 is formed in the wiring substrate 42 and two or more 
semiconductor devices 6a and 6b are mounted in the opening 11, compared with the 
conventional semiconductor device which mounts two or more semiconductor devices on 
the wiring substrate which prepared the crevice, the semiconductor device of the MCP 
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structure thin-shape-ized further can be offered. 

[0054] In addition, since it becomes processible [ the wiring substrate by punching, such as 
metal mold, put in block ] with this operation gestalt which uses a wiring substrate with 
opening, it becomes .possible to hold down the cost concerning processing of a wiring 
substrate low compared with the former which uses the wiring substrate which has the 
crevice processed by the grinding using a drill etc. 

[0055] Furthermore, since it mounts by arranging the 1st semiconductor device on the 
heights of the mounting member inserted in opening according to the manufacture approach 
in this operation gestalt, it becomes possible to determine the location of the semiconductor 
device of opening circles suitably by adjusting the height of the heights of a mounting 
member. Moreover, if the height of the heights of a mounting member is adjusted and the 1 st 
semiconductor device is mounted in the position of opening circles, thickness from the core 
of a wiring substrate can be equalized and it will also become possible to prevent the 
curvature of a wiring substrate. 

[0056] Moreover, with this operation gestalt, the 1st semiconductor device is mounted using 
a mounting member, after that, on the rear face of the 1st semiconductor device, the 2nd 
semiconductor device is arranged and the 2nd semiconductor device is mounted. It is 
possible to manufacture the semiconductor device of the MCP structure where the 
laminating of two or more semiconductor devices was carried out, without touching the field 
in which the circuit and electrode of each semiconductor device were formed for the reason. 
The damage on a circuit, an electrode, etc. formed in the result and the front face of each 
semiconductor device can be prevented, and it becomes possible to offer the semiconductor 
device of more reliable MCP structure. 

[0057] Furthermore, since according to the manufacture approach of the semiconductor 
device in this operation gestalt electrical installation of the electrode of each semiconductor 
device and wiring on a wiring substrate is performed in case each semiconductor device is 
mounted, there is no fear of the metal thin line connected to each semiconductor device 
lapping. 

[0058] As shown in drawing 4 , by the manufacture approach in this operation gestalt, the 
semiconductor device of the MCP structure where electrode 8a of the 1st semiconductor 
device, wiring 3a of the front face of a wiring substrate, electrode 8b of the 2nd 
semiconductor device, and wiring 3b of the rear face of a wiring substrate are electrically 
connected by the metal thin lines 9a and 9b, respectively is offered. However, it is also 
possible to apply to the semiconductor device which mounted the 2nd semiconductor device 
which has an electrode used as an external connection terminal which was explained to the 
detail with the 2nd previous operation gestalt in opening circles instead of the thing only 
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concerning the semiconductor device of such structure by the manufacture approach in this 
operation gestalt. In this case, what is necessary is to arrange the 2nd semiconductor 
device which has an external connection terminal on a front face on the rear face of the 1st 
semiconductor device, and just to fix the 2nd semiconductor device with the binder formed 
on the rear face of the 1 st semiconductor device in the process shown in drawing 4 (d). 
[0059] 

[Effect of the Invention] According to the semiconductor device by this invention, on the front 
face of the 1st semiconductor device in which the circuit and the electrode were formed, it 
becomes possible to offer the MCP structure where the direct laminating of the 2nd 
semiconductor device is not carried out as explained above. 

[0060] In the semiconductor device in a result and this invention, it is removed that the 
configuration of the 2nd semiconductor device is regulated by the location of the electrode of 
the 1st semiconductor device, and it becomes possible to mount two semiconductor devices 
which have an abbreviation same configuration in a wiring substrate. Moreover, since the 
2nd semiconductor device is mounted without contacting the 1st circuit and electrode 
forming face of a semiconductor device, it becomes possible to prevent damage on a circuit 
or an electrode, and it becomes possible to offer the semiconductor device of more reliable 
MCP structure. 

[0061] In addition, it becomes possible to stick the rear faces of the 1st semiconductor 
device and the 2nd semiconductor device, i.e., the fields in which the electrode of each 
semiconductor device is not formed, without touching the field in which the circuit and 
electrode of each semiconductor device were formed according to the manufacture 
approach of the semiconductor device by this invention. For this reason, it becomes 
possible to mount the 2nd semiconductor device which has an abbreviation same 
configuration in the opening 11 which is not regulated by the location of the electrode of the 
semiconductor device mounted previously, and was prepared in the wiring substrate. The 
semiconductor device which has the MCP structure where a result and two semiconductor 
devices which have the same configuration were mounted can be offered. 
[0062] Moreover, since it becomes possible to prepare opening in a wiring substrate and to 
mount two or more semiconductor devices in the opening circles according to the 
manufacture approach of the semiconductor device by this invention, compared with the 
conventional semiconductor, device which mounts two or more semiconductor devices on 
the wiring substrate which prepared the crevice, the semiconductor device thin-shape-ized 
further can be offered. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device in which the 1st operation 
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gestalt is shown. 

[Drawing 2] It is the sectional view of the semiconductor device in which the 2nd operation 
gestalt is shown. 

[Drawing 3] They are the top view of the mounting member used in the operation gestalt of 
drawing 3, and a sectional view from a B-B cross section. 

[Drawing 4] It is the sectional view showing each process of the manufacture approach of 
the semiconductor device in the 3rd operation gestalt. * J 

[Description of Notations] 

22 Wiring Substrate 

23 Wiring 

6a, 6b Semiconductor device 

7 Binder 

8a, 8b Electrode 

9 Metal Thin Line 

10 Closure Object 

11 Opening 

12 Terminal 

13 Through Hole 
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